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Analysis on Durability Performance of Spot Welding by
the Status of Over-Slam Bumper in Hood System

Hyuk Lee'

Hyundai Motor Company, Environmental Durability Development Team

Purpose: Recently, Issues on security for vehicles are getting increased all around the world.
Especially, hood panel needs to be thinner for the protection of pedestrians. But thinner panel
makes durability get worse. So, it is needed to satisfy both of them.

Methods: Durability effectiveness will be studied because properties and assembly allowance of
over-slam bumper mostly affects durability of hood panel. Overlap of over-slam bumper can be
made in production line and it can affect durability of spot welding in hood inner panel. Daguchi
method is used to catch the condition in which load gets smaller and location, hardness and
quantity of overlap are selected to be factors. Durability effectiveness is analyzed with the

factors.

Result: the mechanism that affects on spot welding is identified. The test was conducted in both
open/close and driving condition and the relation between both conditions is analyzed.
Conclusion: The test contributed to durability of hood panel with optimization of over-slam

bumper.

Keywords: Hood, Spot Welding, Over-Slam Bumper, Striker, Hinge
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Fig. 3 Locations of overslam bumper & strain gauge
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Table 1 L9 Levels of factors

Hardness Front Middle Rear

Levell 80Hb 3mm 3mm 3mm
Level2 70Hb 1.5mm 1.5mm 1.5mm
Level3 60Hb Omm Omm Omm

Overlap 3mm

Overlap 1.5mm

Overslam

]
Overslam
bumper

A bumper

overlap| overlap

Fig. 4 Comparison of overlap of overslam bumper

Table 2 L9 Table of Orthogonal Arrays(TOA)

No Hardness | Front Middle Rear
1 1 1 1 1
2 1 2 2 2
3 1 3 3 3
4 2 1 2 3
5 2 2 3 1
6 2 3 1 2
7 3 1 3 2
8 3 2 1 3
9 3 3 2 1
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Fig. 6 Vibration during clash
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Table 4 Result of load analysis around Hinge

Hardness| Front | Middle | Rear

Hardness| Front | Middle | Rear

Variance Ratio 29.2 14.1 3.5 -

Contribution Rate| 59.0 273 52 -

Hardness Front Middle Rear

+11% +3%

Levell 47& %
S S
Level?2 ’>/,'> ’9/,5
\9/@& \9{%\
2y 2y

Level3 10% 10%

Fig. 8 Level difference between factors(Striker)
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Fig. 9 Result of S/N ratio comparison

Variance Ratio 6.3 22 - 24.9
Contribution Rate | 15.4 3.6 - 69.4
Hardness Front Middle Rear
Levell +1% 1, 1, +9%
% ®
Level2 % %,
Qy Yy
3 U U
Level3 | 1y, -18%

Fig. 10 Level difference between factors(Hinge)
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Fig. 11 Locations of overslam bumper & strain gauge



Table 5 L4 Levels of Factors
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Table 8 Result of load analysis around Hinge

No Front Middle error Front Middle
1 1 1 1 Variance Ratio 0.2 9.6
2 1 2 2 Contribution Rate 10.2 88.2
3 2 1 2
4 2 2 1 . Hinge S/N
P ? Y
Table 6 L4 TOA o | e //'
Front Middle 0 FRONT MIDDLE
Levell 3mm 3mm Fig. 13 Result of S/N ratio comparison
Level2 Omm Omm

Table 7 Result of load analysis around striker

Front Middle
Variance Ratio 7.6 1.8
Contribution Rate 58.1 -
Striker S/N
655 | ; A
66
665 N &
o R T~
-67.5
FRONT MIDDLE

Fig. 12 Result of S/N ratio comparison
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Fig. 16 Result of S/N ratio comparison(Hinge)
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Fig. 17 Level difference between factors(Striker)
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Fig. 18 Level difference between factors(Hinge)

Fig. 19 Movement of Hood panel
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Fig. 21 Plot of load direction of each test mode
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Table 9 Comparison of load direction of each test mode

STRIKER HINGE
Extreme | Harsh | OPEN & |Extreme | Harsh [OPEN &
Road | Road | CLOSE | Road | Road | CLOSE

29.5° | 22.1° 22.9° 25.0° | 284° | 293
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